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Based on environmental conditions and the 
trend in the historical record of comm rcial 
albacore catch distribution, fishery sci ntlsts 
at the NMFS La Jolla Laboratory pr dict that 
the major portion of the albacore catch dur
ing the 1972 season will be taken in waters 
south of San Francisco It is estimat d that 
70 to 80% of the total catch will b south of 
San Francisco, with most of it off central 
California. Therefore, only 20 to 30% of th 
total catch is expected to be made north of 
San Francisco, which is below the long-term 
average of 360/0. Between 30 and 45 million 
pounds will be caught by commercial boats 
south of SanFrancisco;between10 to 15 mil
lion pounds north of the city. However, these 
estimates of albacore landings could be low 
if many more boats enter the commercIal 
albacore fishery. 

Sports boats operating in southern Cali
fornia waters should have very good albacore 
fishing this season. However, warm-water 
conditions could develop in southern Califor
nia waters in late summer and limit fishll1g 
success. 

NMFSI 12TH Annual Prediction 

This is the 12th annual fishery prediction 
by NMFS (formerly Bureau of Commercial 
Fisheries) for the albacore tuna fishery off 
the North American Pacific coast. The pre
diction of the general distribution of the alba
core fishery is based partly on an experi
mental index developed at the N1\'1FS La Jolla 
Laboratory. This relates the north -south 
distribution of the fishery with environmental 
conditions during the spring months in cer
tain offshore waters. The method is based 
partially on the assumption that mid -ocean 
environmental conditions encountered by in
coming migrants affect the distribution of the 
fish when they enter North American waters. 

In past years, the prediction was based 
solely onsea-surface temperature conditions 
observed in spring in the near -shore waters 

where the summpr albacorp fishC'ry tradi
tlOllally takes plac . 1 h(' parlif'r method was 
based on thp assumption that tr nds in n
vlronmpntul conditions olJserv.d In spring 
jJC'rsist and indicat the probable distribution 
of s a-surfac temperatur in mld-summpr 
However, f'xjJen nc has shown that dynamic 
air-sea int raction proc ss s during sum
mer can alt r consIderably temp rature con
ditions obs rv d dUring the sprll1g p riod 
prior to th(' flShlIlg season. 

The silmates of tonnag s xppcted to be 
land d during the 1972 albacore flshing s a
son are bas 'd on statistical calculations with 
histoncal data. Curl' nt population ely namlCS 
r s arch underway at th •. II· S La Jolla 
Laboratory and Is \Vh'1' should enable us 
in th near futuI' to make more accurate 
forecasts of tonnage and g neral Slze of the 
fish tnat WIll ent I' the flSh ry. 

L\ VER1\GE SE - URI<' CE TL\IPERAT RE 

The 12 -year av rage (1 60 -71) of optimum 
temperature zone for albacore in the July 1-
15 period IS shown in shaded portion of Plate 1. 
The majority of albacore caught in • Torth 
American waters are taken in waters of hIS 
temperature range. Prevailing weather dur
ing this pericxl in 1972 will like ly cause de
viations .rom this average pattern, which 
w11: lI1fluence the distnbution of albacore 
We will monitor the evolving temperature 
patterns in order to project the albacore dis
tribution as the season develops. 

RECE TT TRE DS I OCEANIC & 
ATI\IOSPHERIC CO TDITIONS 

During the last 2 wee k s of May, sea 
surface temperatures along the orth Ameri
can coast were slightly below the long-term 
mean from northern WaShington to Point 
Conception and out to 130 0 W. Colder temp 
eratures about 2 0 F below the long-term 
mean occurred offshore Vancouver Island, 
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and in localized coastal areas off Cape Blanco 
and between Point Arena and Monterey. Sea
surface temperatures were slightly above the 
long - term mean south of Point Conception to 
central Baja California and out to 125 0 W-
except for a region along the coast and south 
of Ensenada, where temperatures were below 
the long-term mean. The 60 0 F isotherm 
was near its normal position, except between 
about 125 0 and 130 0 W, where it was dis
placed to the south (Plate 2). 

During the winter of 1971-72, thermal 
conditions in the eastern North Pacific were 
characterized by a "warm pool" of above
normal temperatures over a large central 
region between latitudes 25 0 and 50 0 Nand 
to the west of longitude 140 0 W; below
normal temperatures prevailed in a broad 
zone extending southward from Gulf of Alaska 
along North American coast and westward 
towards Hawaii south of 25 0 N. These con
ditions resulted in a strong east -to-west 
thermal gradient and were indicative of in
creased flow in the California Current sys
tem. 

Strong Thermal Contrast Dissipates 

In March 1972, this strong thermal con
trast began to dissipate, with the "warm 
pool" shifting eastward and southward. It 
diminished fu r the r during April 1972 as 
warm temperatures in the central oceanic 
regions and cool temperatures along the 
coast edged closer to normal values. By the 
end of May 1972, remnants of the above- and 
below-normal temperature regions were 
present but greatly reduced in size and in
tensity from the previous winter. 

The evolution of these changes in the large
scale thermal conditions of the eastern North 
Pacific can be linked to abnormal circulation 
patterns in the overlying atmosphere through 
out winter 1971-72 and spring 1972. During 
late winter and spring, the erosion of the 
large pool of warm water resulted from 
stronger-than-normal north to northwesterly 
winds. These transported cooler water into 
the area and caused above -normal heat loss 
from the ocean through increased evapora 
tion. In addition, the strong north -north
westerly winds that occurred in offshore 
coastal regions throughout the winter abated, 
and colder-than-average water in the areas 
returned to more normal values. 

37 

According tothe Extended Forecast Divi
sion of the National Weather Service, north
erly winds offshore of southern Oregon and 
California are expected to be stronger-than
normal during June 1972. The above-normal 
north-northwesterly winds should retard sea
sonal warming of surface waters through in
creased upwelling, evaporative cooling, and 
southerly transport of water from the north. 
These effects could result in cooler-than
norm'll surface temperatures along the coast 
and upwelling could favor local biological 
enrichment for production of adequate tuna 
forage. 

HISTORICAL TRENDS IN CATCHES 

Plate 3 is a bar graph showing total land
ings of albacore tuna for the Pacific west 
coast (U.S. and Canada) for 1938-71. The 
graph does not take into account changes in 
fishing effort and efficiency or availability. 
West-coast landings for the 1971 season, 
based on preliminary information, were 53.4 
million pounds. These were slightly lower 
than the 1970 total of 57 .5 million pounds and 
higher than the 1962-71 average of 50.0 mil
lion pounds. Although exact data are not 
available, rough weather during parts of the 
1971 season and unavailability of fish near 
the season's normal end tended to limit fish
ing activity and success for individual boats. 
The 1971 season was shorter than in 1970. 
According to the Western Fishboat Owners 
Association, more vessels fished for alba
core in 1971 than in recent years . Thus, al
though 1971 west-coast landings were down 
only slightly from 1970, catche s by many in
dividual fishermen were markedly lower. A 
further increase in fishing effort is expe-cted 
this year because many boats are planning to 
enter the fishery. 

The percentage of the west-coast catch 
north of San Francisco in 1938 -71 is shown 
in Plate 4. The percentage north-south dis
tribution of the catch reflects the large shifts 
in location of the centers of the albacore 
fishery over the last three decades. It ap
pears that the fishery is shifting back ~o 
southern waters aft e r being centered in 
northern waters in recent years. The fish
ery swung northward in 1965 and reached its 
peak in 1968 and 196 9, when 85% of the catch 
was north of San Francisco, mostly off Ore
gon and Washington. Last year, about 36% of 
the we st -c oast catch, which is ne ar the long
term average, was north of San Francisco. 
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Plate 1. --Average sea surface temperature fields for the July 1-15 interval. Shaded zone 
delineates region where most of the albacore would be available lmder these conditions. 
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Plate 3. - - Top graph: Total west coast landings of albacore tWla in millions of pOW1ds. 1938-1971. 

Plate 4. - - Bottom graph: Percent of west coast albacore tuna catch taken north of San Francisco, 
1938-1971 . 
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Albacore landings by states for recent 
ye ars also show the trend towards a more 
southern fishe ry. Based on preliminary 
figures, California landings for 1971 were 
38 .4 million pounds, up about 28 % from 1970; 
the a g g reg ate Oregon, Washington, and 
British Columbia landings were 15 million 
pounds, down 46% fro m 1970 . However, 
British Columbia landings in 1971 were the 
highest onrecord. These reflected very good 
fishing during parts of August and September. 

Albacore Landings by State for 1968-7 1 
(in millions of pounds) 

197 1* 1970 1969 

California 38 .4 29.9 14. 7 
Oregon 8 . 4 21.8 29.8 
Washington 2.9 4.3 3 .5 
British Colum bia 3 .7 1.6 2.5 

* Prelim inary • 

PLANNED JOINT NMFS-AFRF 
ALBACORE RESEARCH FOR 1972 

1968 
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To expand the U.S. albacore fishery ear 
lier in the season, a better understanding is 
needed of where albacore enter North Ameri
can coastal waters on the ir migration from 
the central Pacific. Likewise, an improved 
understanding is needed of the underlying 
factors affecting the local concentrations a nd 
movements of albacore during the fishing 
season. 

To forecast seasonal distribution of alba
core in the U.S. fishery area, we must: 1) 
learn if migration route followe d by albacore 
is associated with ocean features and, if this 
is so, 2) identify these features so they, or 
environmental processes that may influence 
them, may be monitored. This should e nable 
us t o forecast variations in location of mi
gration pattern. 

To forecast short-term, within-season 
movements of albacore, it will be necessary : 
1) to learn if environmental properties or 
processes are important in influencing alba
core movements; 2) if so, monitor and/ or 
predict key environmental indicators, and 
3) use this information to anticipate albacore 
movements. 

The NMFS La Jolla Laboratory and the 
American Fishermens Research Foundation 
(AFRF) plan cooperative albacore research 
during 1972 season to obtain information on 
large -scale and small-scale migratory pat
terns of albacore. 

Four albacore jig boats, on charter to 
AFRF, were scheduled to work with NMFS 
R/V 'Townsend Cromwell' during June 1972 
to study migration route of albacore as they 
entered North American coastal waters . 
Cromwell would conduct physical, chemical, 
and biological oceanographic observations in 
vicinity of 140 0 W . Based on data collected 
and processed immediately on board, she 
would direct the jig boats to fish relative to 
oceanographic conditions encountered. Also, 
the vessels would make surface and subsur
face ocean temperature measurements, water 
transparency measurements, synoptic weath
er observations, tag albacore, and k e e p 
detailed fishery logs. 

The purpose of the cooperative cruise is 
to test hypothesis that the albacore's immi
gration route into North American waters is 
associated with transition zone between water 
masses in north and central Pacific . 

Tagging Study 

The La J olla Laboratory is also directing 
an albacore -tagging study. It is designed 
primarily to examine movements of albacore 
within North American coastal waters during 
U.S. fishi ng season and to determine if move
ments may be associated with environmental 
conditions. Secondary objectives are to ob
tain information on the proportion of fish that 
may re -enter the U.S. fishery in later years, 
and information on mortality for use in popu -
1ation dynamics studies. 

The four jig boats will participate in the 
tagging study . Also, AFRF will charter 8 
more jig boats to participate in tagging and 
to conduct albacore scouting and environ
mental data-gathering in cooperation with 
La Jolla Laboratory during June and July 
1972. 

The 8 jig boats will operate inshore of the 
Cromwell, roughly between 30 0 to 47 0 N, 
127 0 to 135 0 W. In addition to expl oratory 
fishing and tagging, these boats will make 
surface and subsurface ocean tempe r ature 
measurements, water transparency meas 
urements, synoptic we at her obs ervations , 
and keep detailed fishery l ogs. Al so, AFR F 
will charter a small bait boat du r i ng July 
August for conventional tagging, a nd a sonic 
tagging and tracking experiment in coope r a
tion with La Jolla . It is planned to tag 4 ,000 
t05,000albacore. NMFSwasgranted $10 ,00 0 



by the State of California Marine Research 
Committee as part of the funds for tagging 
study. 

Radio Information Ashore 

AFRF-chartered vessels will radio ashore 
environmental and fishery information each 
day. The information received from the co
operating vessels will be used with that from 
other sources in albacore-tuna forecasting 
at La Jolla. The BATHY and weather ob
servations will be passed to the Navy Fleet 
Numerical Weather Central, and the weather 
obs ervations tothe National Weather Service. 

AFRF will supply to each chartered boat 
single side -band radio communication equip
ment, portable live -bait holding tanks, cer
tain f ish i n g equipment, and wind gauges. 
NMFS will provide scientific advice, fish
tagging equipment, and scientific equipment, 
including ex pen dab 1 e bathythermographs 
(XBT) and XBT probes (supplied by Navy 
Fleet Numerical Weather Central, Monterey, 
California), thermograph (one boat), bucket 
thermometers , secchi disks, and radio fac
simile recording equipment. NMFS is also 
providing 7 technicians to tag aboard the 
AFRF-chartered fishing vessels. 

The operations of AFRF-chartered vessels 
are being coordinated with the Fish Commis
sion of Oregon's early-season albacore ex
ploratory cruise and the albacore -oceanog
raphy cruises of Oregon State University. 

Sonic Tagging 

The La Jolla Laboratory plans to conduct 
an albacore sonic -tagging experiment in Au
gust 1972. Its purposes are to study small
scale movements of alb a cor e schools in 
relation to environmental conditions; and to 
evaluate feasibility of fishermen using sonic 
tags to locate u school(s) of albacore fished 
the previous day but lost during nighttime, 
shutdown period. The scientific objective of 
the study is to improve our understanding of 
the underlying factors affecting the prediction 
of local concentrations and movements of 
albacore during fishing season. The results 
should provide considerable information con
cerning movements of albacore schools on 
diel patterns of movement, rates of move
ment, how much time a school spends at the 
surface, and environmental factors that may 

influence movements. All these results have 
practical value to fishermen in locating and 
catching albacore more efficiently. They 
have scientific value to NMFS scientists in 
fishery-forecasting research. 

NMFS fiShery scientists will work from 
the AFRF bait boat during the second half of 
August to conduct sonic tagging and tracking 
operations. The NMFS R/v 'David Starr 
Jordan' will conduct albacore-oceanography 
research during August and coordinate her 
work with sonic-tagging experiments. Jordan 
will make a suite of environmental observa
tions including subsurface temperature, sa
linity, and other hydrographic measurements, 
and monitor continuously surface tempera
ture' salinity, and chlorophyll. Numerous 
observations will be made to evaluate bio
logical factors of the environment, including 
primary productivity, zooplankton standing 
stock; a specially developed sampler will 
measure the small-scale distribution and 
relative a bun dan c e of potential albacore 
forage organisms. 

Also, it is planned to use a light aircraft 
equipped with an airborne radiation ther
mometer to obtain a synoptic evaluation of 
the small-scale features and changes in the 
distribution of sea -s u r f ace temperature 
where the sonic tagging is conducted. The 
McDonnell-Douglas Astronautics Company 
is also participating in the experiment mak
ing overflights with an aircraft equipped with 
a multispectral scanner for measurement of 
ocean color and other data. The environ
mental data gathered by Jordan and the planes 
will be used to determine if environmental 
conditions influence or control small-scale 
movements of albacore, as indicated by sonic 
tracking. 

NMFS ADVISORY OPERATIONS FOR 
1972 SEASON 

The La Jolla Laborat ory will issue alba
core advisory information throughout the 1972 
season in addition to the seasonal forecast. 
The advisory inform3.tion will include sea
surface temperature charts, narrative alba
core fish bulletins, and daily broadcasts 
of albacore fishing information over marine 
radio bands. 

La Jolla issues the publication' Fishing 
Information' monthly. It contains charts of 
sea-surface temperature for the ~Torth 

.. 
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Pa lfic and asiern tropical Pa'iflc, s <.:ilono 
of subsurfac t mp'rature strl! 'lUll' fOl' pal'to 
of ih oril1 Pa ifie, chal'ts of wlnds and 
pr ssures for th' east'I'n L orth Pallfl , a 
narrativ d s ription of pertilwnt tl'nlIH'I'a
tur conditions, and fishl'I'y advlsol'y InfuI'
mation. 

Daily Broadcasts 

l\galn this year, dally broad 

made twice daily on we kdays, and on on 
Saturday mormngs, from JUIl(> 12 th1' ugh 
October 31, or until the albacor s >ason nds. 
The broadcasts w111 includ +h lat st alba
core fishing information obtain d from I' -
search vessels, cooperating fishing v ss'ls, 
and unloading station operators. I1ighhghts 
will include location of active centers of fish
ing' typical fishing scores, siz of fish, s a 
surface 'emperature and subsurface temper
ature information when available, and other 
information. Sport-boat activity will be In
cluded. 

A weather and sea -state summary tailored 
to fishermen's needs and pre par d by th 

arn 
\\ \ 0 transml 

4olO 
878 .6 

13H7.5 

I' fr qu nCl 
\ 

r) n 2 8 

o I' C IV 

4 10 8 
825 .6 
2368.5 

Hours ofop-'ration ar 0400-0100 local 1m , 
7 days p r w 'k, 1I1cludll1g hohda s. Infor
mation may also b radl d 0 the \ estern 
Fishboat wners sociation. Th • ';\IF 
La Jolla Laboratory \\ill acc pt collect 
calls from fish rmen at s a to r port oceano
graphic, weather, and fishing information. 


